
Real part of refractive index mr

Im
ag

in
ar

y 
pa

rt
 o

f r
ef

ra
ct

iv
e 

in
de

x 
m

i

water sodium chloridesea salt

water soluble

ammonium sulfate

carbonaceous (soot)

volcanic dust

meteoric dust

hematite,
E-ray

sand

dust-like

maritime
maritime/rural

rural

rural/urban

urban

sea salt

crustal

compilation by Kent et al. [1983]

compilation by Shettle and Fenn [1979]

both compilations above

TH 80%RH

TH 90%RH

TR

TARFOX, Hignett et al. [1999]

TARFOX, Russell et al. [1999b]

62% H2O, 38%H2SO4 any comp., mi increased for illustration

75% sulf. acid (@300K)
quartz

hematite,
O-ray

illite

Sokolik and Toon [1999]

montmorillonite

Figure 1.



ER-2: lidar for aerosols and H2O
UW C-131A: aerosol in situ, sunphotometer
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TARFOX, July 24, 19:04:50
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        layer               correct                   retrieved              ∆
      0-250 m       1.378-0.00011i      1.378-0.00011i     0.000
  250-1200 m     1.547-0.05743i      1.547-0.05743i     0.000
1200-4030 m     1.402-0.00224i      1.402-0.00224i     0.000

A
lti

tu
de

 [m
]

Total scattering ratio, R @ 815 nm

0

1000

2000

3000

4000

0 10 20 30 40

∆ for layer 1200 - 4030 m

im
ag

in
ar

y 
pa

rt
 o

f r
ef

ra
ct

iv
e 

in
de

x

real part of refractive index

real part of refractive index

im
ag

in
ar

y 
pa

rt
 o

f r
ef

ra
ct

iv
e 

in
de

x

∆ for layer 0 - 250 m ∆ for layer 250 - 1200 m

real part of refractive index

im
ag

in
ar

y 
pa

rt
 o

f r
ef

ra
ct

iv
e 

in
de

x

(b)

(a)

Figure 7.  (a) and (b).
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Figure 9.  (a) and (b).



a) τ(λ) for layer above 1.65 km
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Figure 11.  (a) and (b).



Figure 12.

sunphotometer 
in situ derived
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Figure 13.  (a) and (b).
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